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ABSTRACT 
Regardless the etiology, location, extent or topography, edentation is a pathological entity that, through evolution 

and complications, causes serious imbalances in the stomatognathic system. The restoration of specific homeostasis 

involves the satisfaction of the laws of geometric and biomechanical balance by restoring the initial mechanical 

parameters and the basic constants of the stomatognathic system represented by the posture relation, the centric 

relation, the occlusion relation and the small mandibular dyna. The design and implementation of the rehabilitation 

of fixed prosthetics must take into account the real needensuring a long-lasting congruence between the prosthetic 

part and the tissues of the stomatognathic system, but also ensuring an optimal resistance to environmental 

stresses. Although the concepts underlying the principles listed are different, each of them incorporates elements of 

significance for the biomechanical balancing of the dento-prosthetic assembly. One of the main prophylactic 

problems is the discerning use of dento-periodontal or, as the case may be, muco-osseous support, in order to 

disperse as much as possible the pressure and traction forces on the different elements of the prosthetic field.The 

observance of the curative principle presupposes the obtaining of a morpho-functional restoration capable of 

ensuring the resumption of the altered functions, in optimal conditions. The individualized occlusal modeling and in 

correct relation with the antagonistic teeth will contribute to the most physiological transmission of the masticatory 

forces to the maxillary bone bases. 

 

 
Keywords: 

 homeostatic restoration, prosthetic rehabilitation, prosthetic field. 
  
  

INTRODUCTION 

 
Oral rehabilitation is a border 

specialty  between dentistry and general 

medicine and aims to establish correct 

diagnoses that ultimately lead to treatments 

capable of restoring mastication, 

phonation, dental and facial aesthetics, in the 

context in which the oral cavity is defined as 

a subset of the whole body that must 

function uniformly, without imbalances, 

which can have repercussions on the general 

state of health[1-5]. 
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Biological thinking has brought to 

the fore the need to integrate the design of 

the edentulous spatial prosthesis, its 

realization of material that allows 

it to preserve the shape, volume and surface 

characteristics and, very important, its 

observance of development 

vectors and stimulation of morpho-

functional growth, in accordance with the 

level of the biological sequence in which the 

patient is. 
Also, the tissue economy 

requires a minimum sacrifice of hard dental 

tissue and the preservation of pulpal vitality, 

helping to maintain a superior mechanical 

strength of the abutment teeth[6-8]. 
The design of a dento-prosthetic joint 

and the configuration of an optimal 

emergent profile are basic conditions in 

maintaining a favorable crown / root ratio. 
Application of the stabilizing 

biomechanical constructions on his 

prosthetic plural port dental -parodontal 

requires detailed knowledge of the 

morphological and functional 

characteristics of the support element, the 

forces acting on the system and the 

mechanical strength stomatognat prosthetic 

restoration. 

The observance of 

the ergonomic principle in prosthetic 

therapy leads not only to the benefit of 

shortening the working time, but also a 

faster and more rigorous harmonization of 

the morphological parameters of the 

prosthetic piece, thus preventing the onset or 

accentuation of dynamic disorders[9-13]. 
Prosthetic restoration by fixed means 

most often requires the solidarity of an 

increased number of teeth to solve 

biomechanical problems due to the 

amplitude of the edentulous space. The 

occlusive forces acting on a fixed prosthesis 

are transmitted through the bridge body to 

the abutment teeth which, in turn, require 

the periodontal support structures. 

The process is influenced by a 

number of variables, such as the nature of 

the occlusion, the extent of the 

edentulousness, the periodontal support 

surface and the health of the periodontium, 

which can condition the duration of 

retention on the arch of both the prosthetic 

restoration and the abutment teeth[14-19]. 
The occlusal overload may be due to 

the exaggerated flexion of the bridge decks 

with high amplitude, being known that it 

varies with the cube of the length of the deck 

body. 
In the case of the rehabilitation 

process, the following is pursued: the 

development of the diagnostic and 

sequential planning capacities of the dental 

treatment in the oral 

rehabilitation; mastering the objectives and 

concepts of complex oral rehabilitation: 

dental rehabilitation, periodontal 

rehabilitation, occlusal rehabilitation, 

surgery, prosthetic restorations in complex 

oral rehabilitation, oral rehabilitation for 

patients with special needs, oral 

rehabilitation for patients at risk in 

stomatological practice; mastering the 

concepts of management of medical-surgical 

emergencies that may appear in the dental 

office.  
In order to reach the optimal 

ethical potential of metal-ceramic crowns, 

it is essential to have a sufficient reduction 

of the tooth surface. 
        In ceramo-metallic, the success 

depends on specific problems essentially 

related to: the shape of 

the preparation, respectively the shape of its 

overall contour, the type of package 

preparation, the nature of the dento-

prosthetic joint. 
The major problem has always 

been the large amount 

of organic substructure to be prepared for 

the metal base (strength) plus an 

opaque mask and aesthetical porcelain. This 
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adds to the fact that the metal does not allow 

light to pass and hence the reasons for trying 

to replace the metal with totally ceramic / 

composite systems. The lifespan of these 

restorations has made many dental 

practitioners consider them restorations of 

choice and will certainly be used in the 

future, especially in cases of traumatic 

occlusion[20-24]. 
  

If the ceramic-metallic 

reconstructions are made correctly, their 

resistance is clearly superior to that of 

conventional ceramics, due to: a metallic 

infrastructure, a low fusion porcelain, very 

resistant, where the ceramic-metallic 

bonding forces are clearly superior to the 

cohesive forces of the porcelain itself. 

Instead, the metal infrastructure, be it made 

of precious, semi-precious or non-precious 

metal, will damage the ethical result through 

the gray aspect, which will have to be 

perfectly masked by the opaque. 
The preparation should make a space 

for metal, porcelain and sometimes for a 

more important opaque layer needed to 

mask the alloy, which is achieved by 

reducing the tooth to a thickness of 1.5-2.5 

mm on the vertical faces, more chosen on 

the vestibular face and 2 mm at the occlusal 

level. In order to verify the uniformity of the 

preparation of the organic 

structure, a reduction guide could be made 

starting from a silicone imprint[25]. 
Regardless of which design of the 

preparation is chosen, the dimensions of the 

tooth reduction for any ceramic-

 metal reconstitution are guided by a few 

basic principles. The faces have labyrinth is 

uniformly reduced by at least 1.5 mm. This 

size of the reduction provides space for 

a metallic and rigid structure (0.3-0.5mm) 

and a thickness of at least 1mm of the 

porcelain layer. The incisal edge is prepared 

to a depth of at least 2 mm to allow a thin 

incisional edge with natural translucency. 

Proximal surfaces are reduced by at least 1 

mm in the cervical area. This preserves the 

tooth structure close to the interproximal 

cervical area, where translucency is not so 

important and creates a larger space in the 

contact areas to create an interproximal 

translucency similar to the natural one. 
The lingual faces are prepared 

according to the design of the crown and the 

occlusal ratios - in the areas that will be 

reconstituted only with metal, a minimum of 

0.5 mm is required and in the areas that will 

be reconstituted with metal and porcelain, 

the necessary reduction is 1 mm. 
The package is recommended to 

make one of the following preparations: 

threshold at right angles, threshold at an 

angle of 120, wide conge, threshold with 

rounded internal angle[26]. 
None the less that the preparation is 

easy to perform the neck is Cong, but 

starting from a peripheral Freezer whose 

location is juxta gingival, gingival contour 

following a whole. If we compare the two 

forms of cervical preparations conge wide 

and threshold at right angles rounded, we 

find that the cervical limit in the form of 

conge implies a lower sacrifice of dental 

hard substance, but also lower for 

reconstitution materials and as such the 

aesthetic result in this area may be 

affected. It is also worth noting that the 

forces applied on the reconstitution will be 

better transmitted on the cervical boundaries 

in the form of a threshold and better taken 

over by the abutment teeth. 
The precision of the dento-prosthetic 

connection is one of the keys to the 

permanence of the ceramic-metal 

reconstructions. It should be known that the 

metal is perfectly finished and that the 

surface condition of the ceramic can be 

excellent, obtained either by glazing or 

polishing which can be neither glazed nor 

finished , thus becoming a favorable support 

for the deposition of dental plaque, all the 
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more harmful as it is located at the level of 

the cervical margin. Wherefore opaque has 

to be excluded in all exterior faces. On 

the other hand, its vitreous aspect risks 

damaging the aesthetic result at the level of 

the vestibular faces of the 

reconstructions[27]. 

The purpose of this study is to individualize 

the clinical - technological approach in 

cestui metal-ceramic restorations, 

therapeutic options which have remained 

topical, in agreement with the particularities 

of the clinical case and with the evolution 

and diversification of the technological 

infrastructure. 

 

Material and method 
 

45 metal-ceramic works were analyzed, 

which represented therapeutic solutions for 

the partially reduced edentation, namely 

therapeutic solutions within mixed 

prostheses, the means of manufacturing the 

metallic frame being different, in agreement 

with the clinical aspects of each case. The 

metallic frame was made of Cr-Ni, and from 

a technological perspective the means of 

manufacturing were represented by: casting, 

sintering, drawing, selective laser melting. 

 

Results and discussions  

Regarding the technology to manufacture 

the metallic frame, a prevalent percentage 

(41%) is taken by casting, while sintering 

accounted for 18%, drawing for 10% and the 

modern selective laser melting technology 

was found in a percentage of 31%(Fig. 1). 

 

 

Fig. 1 Distribution of prosthetic restorations according with  the way of making the metal 

infrastructure 
 

 To make cast metal parts there are 

used a number of means and methods 

of casting. As with conventional molding, 

that for the introduction of forces the alloy is 

used in the printing of gravity, centrifugal 

casting continuing, using the force of gravity 

and the force of the centrifuge and ending 

with the most modern casting techniques 

and procedures. Necessary knowledge of the 

phenomenon leading to obtaining casting 

parts corresponding to practical 

41.0% 

18.0% 

10.0% 

31.0% 

casting sintering embossing selective laser melting



Romanian Journal of Oral Rehabilitation 

Vol. 12, No. 2, April - June 2020 

120 
 

requirements, phenomena that are influenced 

by the action of casting forces. 
Cast metal skeleton → Noble alloys: 

The metal skeleton must be 0.3 mm thick 

and must not be retained. Due to the fact that 

noble alloys do not oxidize, they must 

contain elements with oxidizing potential, in 

order to make stable connections between 

the metal skeleton and the ceramic masses 

that will be synthesized on 

it. All modern noble alloys used in the 

construction of metal infrastructure have 

fine grain due to the presence in the 

composition of small amounts of iridium, 

ruthenium or rhenium. 
Noble alloys → The construction of 

the metal frame from non-noble alloys 

involves the use of a packaging mass 

with an increased coefficient of 

expansion. Conventional ceramic masses 

over these skeletons will be burned at a 

temperature of 900-980 ° C. In order to 

avoid the appearance of possible cracks 

following the appearance of internal stresses 

of the metal skeleton, some particularities 

must be observed. It has an increased 

coefficient of thermal expansion. 
From the titanium. These oxidize 

even at the temperature of the room, are very 

stable and in time may be reworked by 

casting, milling and electro - corozing. The 

ceramics that are burned in the metal 

structure of titanium have a sintering 

temperature shorter and have a coefficient 

of thermal expansion adapted to that of 

titanium. 
Metal skeleton made by sintering -

 Sintering involves the deposition of alloy 

powders on the duplicate abutment obtained 

from the refractory mass and its burning in a 

conventional ceramic kiln/oven.      It uses 

metal powders: Palladium, Pd-Gold alloy. 
       The skeleton achieved by drawing -

 the drawing is a cold processing 

technique of metal alloys. On the gypsum 

model, a noble alloy foil will be adapted, 

with a high gold content, the outer layer of 

this foil being formed of a gold alloy with a 

low melting interval, which will 

allow obtaining a well-adapted cap on the 

abutment by subsequent 

sintering. Conventional ceramic masses can 

be burned on these skeletons, the adaptation 

being quite precise and aesthetically superior 

to the mixed metal-ceramic casic crown. 
Galvanized metal skeleton -

 Galvanization involves making a layer of 

gold with high purity, its strength depending 

on the duration of the galvanizing 

process. Gold is deposited by galvanizing, 

layer by layer, so as to be uniform on all 

surfaces of the abutment on which a silver 

conductive varnish was brushed, 

no morphological individualizations being 

possible. They have a physiognomic 

appearance and an increased 

biocompatibility, but they have a lower 

resistance than those obtained by casting. 

Metal skeleton made by 

computerized milling cutter - These 

skeletons made by computerized milling 

cutter involve the elimination of the stages 

of layout, packaging and casting, thus 

obtaining a very precise adaptation of the 

crown on the abutment. Alloys or pure 

metals can be used to make metal skeletons, 

which under normal conditions are very 

difficult to cast and process in the dental 

office. 

Selective laser melting is an 

avantgarde technique based on 3D Printing 

in Cr-Co (Chrome-Cobalt), which uses the 

SLM (Selective Laser Melting) method, 

which based on 3D CAD data generates a 

high power laser beam to create the final 

tridimensional product. The procedure is by 

far superior to sintering(Fig. 2).
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Fig. 2 Selective laser melting 

 

Regarding the topography of metal-

ceramic restorations, the ones made in the 

frontal area were found in a proportion of 

30%, with a plus of esthetic exigency, the 

localization of metal-ceramic restorations in 

the frontal-lateral area was found in a 

proportion of 22% and the most frequent 

localization was the lateral area, with a 

proportion of 35%(Fig. 3).

 
 

 

 

Fig. 3 Distribution of prosthetic restorations according with topography  

 

 

Regarding the type of ceramic used, 

correlated with the observance of esthetic 

and functional standards, the VITA Ceramic 

was used in a percentage of 35%, HERA 

Ceram in a proportion of 40% and the IPS 

d.SIGN ceramic in 25% of the 

restorations(Fig. 4).

 
 
 

30.0% 

22.0% 

48.0% 

frontal area fronto-lateral area lateral area
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Fig. 4 Distribution of prosthetic restorations according with the type of ceramics used 

 
 

 IPS d.SIGN is a metallic-ceramic 

that provides impeccable esthetics, a perfect 

balance between color and luminosity, 

ensuring high quality surfaces in a perfect 

match with the antagonist teeth, a feature 

which is not met in case of other similar 

materials on the market, which has 

recommended it for frontal-lateral and 

lateral restorations. The Hera type ceramic 

has a combustion temperature of up to 

880°C, which ensures a safe processing, 

especially for alloys with a low 

solidification point (1050°C), has low 

contraction during combustion, which 

confers it excellent dimensional stability. It 

was used both in the lateral and in the frontal 

– lateral area. 

Vita ceramic was mainly used at the level of 

frontal restorations, due to its safety and the 

possibilities to render the most difficult 

chromatic. 

 

Peripheral metal cholerette is the oldest and 

most frequently used dento-prosthetic 

joint. It has the advantage of a 

very high precision at the level of the metal-

tooth connection, it can be polished perfectly 

and it can be reduced to a knife blade on 

visible faces. In addition, it ensures the 

highest marginal stability during the firing 

of porcelain. Placed subgingivally, the 

cholerette will transpire through the 

thickness of the gum, and in addition will be 

able to determine the appearance of 

periodontal pathology. By suppressing the 

metal at the level of the vestibular cervical 

boundaries and applying the porcelain on 

these boundaries, all disadvantageous 

interferences of the metal on the porcelain 

color are avoided. 
Also at this level, the three layers are 

slightly translucent, because the opaque 

porcelain layer is close to the surface, and 

the body porcelain is thin marginally. In 

addition, the metal sill does not transmit 

light, but reflects it back under the metal 

shoulder, so that not only this tooth area 

appears dark in color, but also the adjacent 

soft tissues. To solve these problems, the 

porcelain edge technique was described, 

which uses refractory patterns or platinum 

foil. These special materials and 

sophisticated procedures, which requires 

extra time of this technique is more 

demanding than the conventional. 
The development of a technique of 

direct application of porcelain on a marginal 

threshold has greatly simplified the 

porcelain edge technique(Fig.5). 

 

 

35.0% 

40.0% 

25.0% 

ceramics VITA ceramics HERA ceramics IPS d.SIGN
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Fig. 5  Aspect of  modern  metalo-

ceramic restorations 

In classical ceramo-metallic 

restorations still exist some problem related 

to metallic edge of them. The metal 

cholerette can easily deform during repeated 

burns at high temperatures, specific to the 

production technique, thus causing a 

lack of marginal adaptation. 
Three layers - metal, opaque and 

body porcelain meet to end in a single line at 

the metal threshold, which generally has the 

appearance of a black 

line placed marginally. 
  
Although the metal-ceramic process 

allows restorations that, correctly performed, 

associate the notion of resistance with the 

aesthetic one, it has far exceeded the 

substitute stage of the moose part in the 

prosthetic arsenal. By a judicious weighing 

during the preparation of unitary elements or 

teeth pillars bridge between the imperatives 

of biological order on the one hand, or 

organic pulp, maintaining tissue integrity of 

susţinere- and other mechanical qualities of 

the material, can get very aesthetic 

restoration, bio-functional and safe, which is 

already demonstrated perennial complicated. 
At the same time, certain precautions 

should not be overlooked when making the 

decision of oral restoration by metal-ceramic 

processes. The ceramic-metal material is 

harder, more resistant than gold and enamel 

and if the mandibulo-cranial relations are 

not perfectly observed in all parameters, this 

procedure becomes harmful to the 

periodontium. From a volumetric point of 

view, the metal-ceramic material is more 

important than pure ceramic and therefore 

the corresponding thickness of the metal 

infrastructure must be sought, to the 

detriment of the dental organ. 
The ceramic-metallic process creates 

the impression of false ease due to the 

threshold preparation technique, a 

practitioner with an average training 

obtaining, thanks to the laboratory effort , 

an ethical result that also gives satisfaction 

to the patient, but biologically and 

physiologically it is only a bad restoration 

with a often fatal influence on 

the periodontium. So the ceramic-metallic 

process can be, like the limit of Aesop, the 

best or worst of the restorations. 
The ceramo-metallic procedure can 

be used for prosthetic restorations almost 

always when the notion of 

physiognomy is important, for all individual 

restorations of the anterior teeth, including 

premolars and often upper molars, for 

mandibular teeth whose occlusal face is 

almost always visible(Fig.6). 
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Fig.6 Technological aspects of metal-ceramic restorations  

Indications of unitary metal ceramic 

crowns: reconstituted teeth, vital or devital, 

teeth fractured as a result of trauma, teeth 

worn by abrasion, devitalized teeth 

changed color, teeth affected by an enamel 

dystrophy.Contraindications to metal-

ceramic therapy: poor oral hygiene, 

periapical lesions, periodontal lesions, too 

inclined teeth, small coronary volume, teeth 

in young people, unarmed devital teeth, 

severe malocclusions. 
 There is no consensus on 

the ideal form of preparation for a ceramic-

metal crown. This is due to the fact that 

this preparation is a compromise between 

two contradictory imperatives: limiting 

the sacrifice of dental substance and 

maintaining a maximum of space for 

ceramics. 
A further source of variability is the absence 

of agreement as to the type of cervical limit 

which gives the best marginal adaptation 

and the best tolerance for marginal 

periodontium. The description of an ideal 

preparation is a purely academic 

and therefore arbitrary exercise. Finally, the 

preparation differs depending on the tooth, 

the individual morphology, the position of 

each tooth, the position and morphology of 

the marginal periodontium, the volume of 

the pulp chamber, the presence of possible 

fillings, any occlusal relationships, the color 

of the remaining teeth, the position of the lip 

in relation to the package of the tooth. 
Vestibularly, a reduction for metal-

ceramic crowns of 1 mm depth at the 

package and 1.5 mm at half the coronary 

height seems to be minimal sacrifice if 

an ethically satisfactory eastern result is 

desired, without the occurrence of the over-

contour phenomenon. A reduction of more 

than 2 mm (0.5 mm and 1.5 mm metal 

ceramic) is uninteresting, because more than 

1.5mm ceramic strength becomes 

problematic. Between the two extremes the 

reduction must be adapted according to the 

color to be reproduced (brightness, 

saturation) and the volume of the pulp 

chamber. 
The ideal impression of a preparation 

intended to receive a ceramic-

 metal crown must: reach the cervical 

boundaries even if they are subgingival, not 

be harmful to periodontitis; have excellent 

dimensional stability; to allow all 

possibilities of treatment in the 

laboratory.The disadvantage of 

the method of imprinting without unitary 

guidance is that due to the large volume of 

material the deformation of the imprint 

can occur. In general, imprinting materials 

suffer more or less important deformations 

depending on: own materials; imprinting 

technique; form of preparation, setting time. 
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The imprinting technique raises several 

aspects that can induce the modification of 

the imprint: the risk of poor baking of the 

two materials is what causes 

a minimal takeoff that is not visually 

noticeable and generates deformations, 

mechanical deformation of the imprint after 

compression that supports the fluid material 

and -some extent and the viscous material 

appearing an elastic relaxing effect right 

from the removal of the imprint. 
Casting of models with movable 

abutments is done using the vibrating table 

and extra hard plasters. The models 

have to meet the following characteristics: 

be precise and playback details prosthetic 

field especially about preparations. 
Nesting is achieved with that one 

with the plates using 0.25 mm thick Kerr 

shape of which is adapted to model an 

intimate mantle over the blue wax is dripped 

to the thickness of the inlay thereby reserve 

a thickness close 0,3mm it will be equal to 

the ceramic mass avoiding the risks of 

cracking due to internal stresses. In order to 

melt, the alloys are placed in -a ceramic 

crucible, which must be clean and always 

used for the same alloy. 

The introduction of the molten alloy 

in the mold is done with the help of semi-

automatic centrifuges, which provide a 

convenient handling in a small volume, the 

speed and number of rotations being 

calculated to obtain castings with 

appropriate structures. 

The abrasive grinding and processing 

material is individualized for each type of 

alloy, making sure that the condition of the 

surfaces to be covered by the ceramic is 

slightly rough. 

Sandblasting is done with powders 

based on aluminum oxide, the diameter of 

the granules being 50 microns. The pickling 

is done with the help of chloroform. 
The piece/part is placed in an 

ultrasonic bath which contains distilled 

water, subsequent handling hemostatice. 

Degazing accomplished with clamps must 

strictly observe thermal conditions specified 

by the manufacturer, higher or lower 

temperatures the influence of the oxids. On a 

prepared metal substructure it will be 

applied physiognomic ceramic element 

observing the following algorithm: opaque, 

dentin mass, enamel mass, glazing. 

 

 In the laboratory, on the working 

model and then in the surgery, in the 

patient's oral cavity, the metal-ceramic 

coating crowns were checked, already 

processed with diamond instruments. This 

was followed by the simulation of some 

marbles in the intercuspid grooves and some 

incipient carious lesions, punctiform at the 

level of the dimples of all three occlusal 

faces with the help of the make-up kit and 

the application of the glaze and of course the 

last burning. 

 
CONCLUSIONS 
Ceramo-metal process can be used 

for prosthetic restorations almost always 

when the notion of physiognomy is 

important; ceramo-metallic procedures 

require a very high level of requirements on 

clinical and technological steps to achieve 

this type of treatment and special technico-

material conditions. 
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